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7DJXFKL¶V WHFKQLTXH LVXVHG IRURSWLPL]LQJ WKHSURFHVVSDUDPHWHUVRID VLQJOH UHVSRQVHSUREOHP$ VLQJOH VHWWLQJRISURFHVV
SDUDPHWHUVPD\EHRSWLPDOIRUVLQJOHTXDOLW\FKDUDFWHULVWLF EXWWKHVDPHVHWWLQJVPD\\LHOGGHWULPHQWDOUHVXOWVIRURWKHUTXDOLW\
IHDWXUHV8QGHUVXFKFLUFXPVWDQFHVPXOWLFKDUDFWHULVWLFVUHVSRQVHRSWLPL]DWLRQPD\EHWKHVROXWLRQWRRSWLPL]HPXOWLUHVSRQVHV








7KH 7DJXFKL¶V DSSURDFK IRU GHWHUPLQLQJ WKH RSWLPDO VHWWLQJV RI FRQWUROODEOH SDUDPHWHUV WKURXJK RIIOLQH
H[SHULPHQWVIRFXVHVRQSURGXFWVZLWK DVLQJOHTXDOLW\FKDUDFWHULVWLF %XWPRVWRIWKHSURGXFWVKDYHVHYHUDOTXDOLW\
IHDWXUHVRILQWHUHVWV $VLQJOHVHWWLQJRISURFHVVSDUDPHWHUVPD\EHRSWLPDOIRURQHUHVSRQVHEXWWKHVDPHVHWWLQJV
PD\ \LHOG GHWULPHQWDO UHVXOWV IRU RWKHU UHVSRQVHV ,Q VROYLQJ PDQ\ SUREOHPV LQ HQJLQHHULQJ LW LV QHFHVVDU\ WR
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3URFHVVSDUDPHWHUVVR WKDWWKHSURGXFWFDQEHSURGXFHGZLWKRSWLPXPRUQHDURSWLPXPUHVSRQVHV7KLVSUREOHPKDV
EHHQLQYHVWLJDWHGE\UHVHDUFKHUVZKRGHYHORSHGDSSURDFKHVIRUSURGXFWVZLWKPXOWLSOHFKDUDFWHULVWLFV
'LIIHUHQW UHVHDUFKHUV KDYH XVHG D QXPEHU RI WHFKQLTXHV IRU RSWLPL]LQJPXOWLSOH TXDOLW\ FKDUDFWHULVWLFV RI WKH
SURGXFWV 6XULQGHU HW DO  SUHVHQWV D FDVH VWXG\ IRU RSWLPL]LQJ PXOWLUHVSRQVH LQ WXUQLQJ SURFHVV XVLQJ
7DJXFKL¶V GHVLJQDSSURDFKLQFRQMXQFWLRQZLWKXWLOLW\FRQFHSWIRU*)53FRPSRVLWHPDWHULDOZLWKWKHKHOSRIFDUELGH
.FXWWLQJWRRO7KHSURFHVVSDUDPHWHUVVHOHFWHGIRUWKLVVWXG\ZHUHWRROQRVHUDGLXVWRROUDNHDQJOHIHHGUDWH
FXWWLQJ VSHHG GHSWK RI FXW DQG FXWWLQJ HQYLURQPHQW IRU RSWLPL]DWLRQ ZLWK FRQVLGHUDWLRQV RI WKH SHUIRUPDQFH
FKDUDFWHULVWLFV LQFOXGLQJ VXUIDFH URXJKQHVV DQG PDWHULDO UHPRYDO UDWH ZLWK WKH KHOS RI $129$ $QWRQ\ 
SURSRVHG WKHPHWKRGRORJ\ WR GHYHORSD VLPSOHDQGSUDFWLFDO VWHSE\VWHSDSSURDFK IRU WDFNOLQJPXOWLUHVSRQVHRU
TXDOLW\FKDUDFWHULVWLFVSUREOHPVE\ 7DJXFKL¶VTXDOLW\ ORVV IXQFWLRQIRU LGHQWLI\LQJ WKHVLJQLILFDQW IDFWRULQWHUDFWLRQ















6LQJK HWDO SUHVHQWVD VLPSOLILHGPHWKRGRORJ\RQ7DJXFKL¶V DSSURDFKDQGXWLOLW\FRQFHSWGXULQJ FDVH
VWXG\RI(1VWHHOWXUQHGSDUWVIRUGHWHUPLQLQJRSWLPDOVHWWLQJVRIWKHSURFHVVSDUDPHWHUVIRUPXOWLFKDUDFWHULVWLFV
SURGXFW7KHWUDGHRIIEHWZHHQFRQIOLFWLQJTXDOLW\FKDUDFWHULVWLFVLVPDGHREMHFWLYHLQWKHGHYHORSHGPRGHOWKURXJK
XWLOLW\ FRQFHSW *XSWD HW DO  UHSRUWV WKH XVH RI 'HVLUDELOLW\ IXQFWLRQ LQ FRQMXQFWLRQ ZLWK UHVSRQVH VXUIDFH
PHWKRGRORJ\ IRU WXUQLQJRI$,6,3 WRRO VWHHO IRUPRGHOLQJRI WKH UHVSRQVH$ IDFHFHQWHUHGFHQWUDOFRPSRVLWH
GHVLJQ ZDVXVHGIRU H[SHULPHQWDWLRQ$JJDUZDO HWDO SUHVHQW WKHXVHRIIX]]\ORJLFLQWKH7DJXFKLPHWKRGWR
RSWLPL]H WKH WXUQLQJ SURFHVV ZLWK PXOWLSOH SHUIRUPDQFH FKDUDFWHULVWLFV 7DJXFKL¶V FRQFHSW RI RUWKRJRQDO DUUD\V
VLJQDOWR QRLVH61UDWLR$129$KDYHEHHQIX]]LILHGWRRSWLPL]HWKHKLJKVSHHG&1&WXUQLQJSURFHVVSDUDPHWHUV
WKURXJKDVLQJOHFRPSUHKHQVLYHRXWSXWPHDVXUH&20.DODGKDU HWDO XVHG DPXOWLFKDUDFWHULVWLFVUHVSRQVH
RSWLPL]DWLRQPRGHOEDVHGRQ7DJXFKLDQGXWLOLW\FRQFHSW WR RSWLPL]HSURFHVVSDUDPHWHUVRQPXOWLSOHSHUIRUPDQFH
FKDUDFWHULVWLFV QDPHO\ VXUIDFH URXJKQHVV DQG PDWHULDO UHPRYDO UDWH GXULQJ WXUQLQJ RI $,6,  DXVWHQLWLF VWHHO
XVLQJD&9'FRDWHGFHPHQWHGFDUELGHWRRO7KHH[SHULPHQWDOUHVXOWVVKRZHGWKDWWKHFRPELQDWLRQRI KLJKHUOHYHOVRI
FXWWLQJ VSHHG GHSWK RI FXW DQG QRVH UDGLXV DQG ORZHU OHYHO RI IHHG LV HVVHQWLDO WR DFKLHYH VLPXOWDQHRXV
PD[LPL]DWLRQRIPDWHULDOUHPRYDOUDWHDQGPLQLPL]DWLRQRIVXUIDFHURXJKQHVV7KH$129$DQG)WHVWVDUHXVHGWR
DQDO\]HWKHUHVXOWV
'DWWD HWDO XVHGWKHDSSOLFDWLRQRI SULQFLSOHFRPSRQHQWDQDO\VLVLV WRFRQYHUWFRUUHODWHGUHVSRQVHV
LQWR XQFRUUHODWHG TXDOLW\ LQGLFHV FDOOHG SULQFLSOH FRPSRQHQWV LV XVHG IRU WXUQLQJ RI PLOG VWHHO )LQDOO\ EDVHG RQ
XWLOLW\FRQFHSW7DJXFKLPHWKRGKDVEHHQDSSOLHGIRUPXOWLUHVSRQVHRSWLPL]DWLRQSUREOHP7KHVWXG\GHPRQVWUDWHV
GHWDLOHGPHWKRGRORJ\DQGFRQFOXGHVUREXVWQHVVDQGIOH[LELOLW\RIWKHSURSRVHGRSWLPL]DWLRQWHFKQLTXHV7]HQJ HWDO
 UHSRUWV WKH XVH RI *UH\ UHODWLRQDO DQDO\VLV IRU RSWLPL]DWLRQ RI &1& WXUQLQJ RI 6.' - WRRO VWHHO
FRQVLGHULQJPXOWLSOH SHUIRUPDQFH SDUDPHWHUV$ SUHGLFWLYHPRGHO LV SURSRVHG E\6DKRR HW DO  IRU VXUIDFH
URXJKQHVV DQG PDWHULDO UHPRYDO UDWH LQ PDFKLQLQJ RI $,6,  VWHHO *UH\ UHODWLRQDO DSSURDFK ZLWK UHJUHVVLRQ
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DQDO\VLVLVXVHGIRURSWLPL]DWLRQRIPXOWLSOHTXDOLW\SHUIRUPDQFHFKDUDFWHULVWLFV 3DZDGH HWDO SURSRVHGWKH
PHWKRGRORJ\ IRUWKHSUDFWLFDOPDFKLQLQJ RI ,QFRQHOIRUZKLFK UHVSRQVHWDEOHDQGWKHJUH\UHODWLRQDOJUDGHIRU
HDFK OHYHO RI WKH PDFKLQLQJ SDUDPHWHUV KDYH EHHQ HVWDEOLVKHG ,Q WKLV FDVH 'HSWK RI FXW VKRZV VWDWLVWLFDO
VLJQLILFDQFHRQRYHUDOOWXUQLQJSURFHVVZLWKFRQILGHQFHLQWHUYDO
,Q WKLVVWXG\DPXOWLUHVSRQVH PRGHOEDVHGXSRQ 7DJXFKL¶V GHVLJQDSSURDFKDQG WKHXWLOLW\FRQFHSWZDV
HPSOR\HGWRGHWHUPLQHWKHEHVWFRPELQDWLRQRIWKHWXUQLQJ SDUDPHWHUVWKDWLQFOXGHGWRROQRVHUDGLXVFXWWLQJVSHHG
IHHGUDWHDQGGHSWKRIFXWWRDWWDLQPD[LPXP055DQGPLQLPXPFXWWLQJIRUFHV D[LDO IRUFHUDGLDOIRUFHDQGPDLQ







(OHPHQW & 6L 0Q &U 9 6 3
:HLJKW       
7KLVVWHHO LVKLJKFDUERQDOOR\VWHHOZLWKJRRGKDUGHQDELOLW\GHYHORSHGIRUWKHDSSOLFDWLRQVLQPDNLQJFUDQN
VKDIWVWHHULQJNQXFNOHVJHDUVSLQGOHDQGSXPSV,WFDQEH XVHGLQKLJKGXW\YROXWHDQGOHDIVSULQJVKHDY\HQJLQH
YDOYH VSULQJV KHOLFDO DQG WRUVLRQDO EDU VSULQJV ,W KDV D KLJK UDWLR RI \LHOG SRLQW WR WHQVLOH VWUHQJWK DQG WRUVLRQDO
IDWLJXH VWUHQJWK (1 VWHHO LV D WRXJK RLO TXHQFKLQJ VSULQJ VWHHO ZKLFK ZKHQ KHDW WUHDWHG RIIHUV JRRG ZHDU
UHVLVWDQFH
0HWKRG










6PDOOHUWKHEHWWHU61UDWLR  ORJ Q گ \ 
/DUJHU±WKHEHWWHU 61UDWLR ORJQگ\ 
:KHUH Q LV WKHQXPEHURIREVHUYDWLRQVDQG \ LVWKHREVHUYHGGDWD
3UHVHQWSUREOHP
7KH 7DJXFKL¶VPL[HGOHYHOGHVLJQZDVVHOHFWHGEHFDXVHWKHWZROHYHORIQRVHUDGLXVZHUHXVHGLQWKHVWXG\
7KH WKUHHSDUDPHWHUVZHUHVHOHFWHGDW WKUHH OHYHOV7KH WZROHYHOSDUDPHWHUVKDG'2)DQG WKHUHPDLQLQJ WKUHH
SDUDPHWHUVZLWK'2)KDGWRWDO'2)7KXVWKHWRWDOGHJUHHV RIIUHHGRPUHTXLUHGZDV > îî@7KHPRVW
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3URFHVVSDUDPHWHUV 'HVLJQDWLRQ /HYHO /HYHO  /HYHO
1RVHUDGLXV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&XWWLQJVSHHGPPLQ %   
)HHGUDWHPPUHY &   
'HSWKRIFXWPP '   
7DEOH7HVWGDWDVXPPDU\RIWKHFXWWLQJIRUFHVDQG055
7ULDO )[ 1 )\ 1 )] 1 055JVHF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7R DEOH WRPDNH UDWLRQDO FKRLFH WKHVHSHUIRUPDQFH HYDOXDWLRQRQGLIIHUHQW FKDUDFWHULVWLFV VKRXOGEH FRPELQHG WR
JLYH D FRPSRVLWH LQGH[ 6XFK D FRPSRVLWH LQGH[ VKRZV WKH XWLOLW\ RI WKH SURGXFW 7KH XWLOLW\ RI D SURGXFW RQ D
SDUWLFXODUFKDUDFWHULVWLF PHDVXUHVWKHXVHIXOQHVVRI WKDWSDUWLFXODU FKDUDFWHULVWLF RISURGXFWVHUYLFH,QWKLVSDSHULWLV
DVVXPHG WKDW WKHRYHUDOOXWLOLW\RISURGXFW LV WKH WRWDO VXPRIXWLOLWLHVRIHDFKSDUWLFXODUTXDOLW\FKDUDFWHULVWLF RID
SURGXFW 7KXV LI [L LV WKH PHDVXUH RI HIIHFWLYHQHVV RI DQ DWWULEXWH FKDUDFWHULVWLFV L DQG WKHUH DUH Q DWWULEXWHV
HYDOXDWLQJWKHRXWFRPHVSDFHWKHQWKHFRPELQHGXWLOLW\IXQFWLRQFDQEHH[SUHVVHGDV'HUHN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8[[[« [Q I>8[8[« 8Q [Q@ 
:KHUH 8L [L LVWKHXWLOLW\RIWKH LWK DWWULEXWH
7KHRYHUDOOXWLOLW\IXQFWLRQLVWKHVXPRILQGLYLGXDOXWLOLWLHV,I WKHDWWULEXWHVDUHLQGHSHQGHQWWKHQ
8[[« [Q σ L [L 
'HSHQGLQJXSRQ WKHFXVWRPHU¶V UHTXLUHPHQWV WKHFKDUDFWHULVWLFVPLJKWEHJLYHQSULRULWLHV7KHSULRULWLHVFRXOGEH
DGMXVWHGE\SURYLGLQJDZHLJKWWRWKHLQGLYLGXDOXWLOLW\LQGH[7KHRYHUDOOXWLOLW\IXQFWLRQE\DVVLJQLQJZHLJKWVWR
DWWULEXWHVFRXOGEHZULWWHQDV
8[[«[Q σ L 8L [L 










DW DSUHIHUHQFH VFDOHRIDQG WKHEHVWDYDLODEOHTXDOLW\ LVDVVLJQHGDSUHIHUHQFHQXPEHURI ,Q WKLVH[SHULPHQW
ORJDULWKPLFVFDOHZDVXVHG 7KHSUHIHUHQFHQXPEHULVJLYHQE\*XSWDHWDO 
3L $îORJ [L » [L¶  
:KHUH [L LV WKH YDOXH RI TXDOLW\ FKDUDFWHULVWLFV RU DWWULEXWH L [L¶ LV WKHPLQLPXP DFFHSWDEOH YDOXH RI WKH TXDOLW\
FKDUDFWHULVWLFVRUDWWULEXWHV L DQG $ LVDFRQVWDQW$UELWUDULO\ $ KDVEHHQFKRVHQVXFKWKDW 3L  DW [L  [ZKHUH [ LV
WKHRSWLPXPYDOXHRI [L ZLWKWKHDVVXPSWLRQ WKDWVXFKDQXPEHUH[LVWV7KHQH[WVWHSLVWRDVVLJQZHLJKWVRUUHODWLYH
LPSRUWDQFH WR WKHTXDOLW\DWWULEXWHV $QXPEHURIPHWKRGVH[LVW IRU WKHDVVHVVPHQWRIZHLJKWV $+3DQGFRQMRLQW
DQDO\VLV %RVVHU  WKLV DVVLJQPHQW LV EDVLFDOO\ GRQH DOVR E\ WKH H[SHULHQFH DQG LW LV SXUHO\ VXEMHFWLYH
0RUHRYHULWGHSHQGVRQWKHHQGXVHRIWKHSURGXFW7KHZHLJKWVKRXOGEHDVVLJQHGVXFKWKDWLWFDQKROGIROORZLQJ
FRQGLWLRQV
σ L   
7KHRYHUDOOXWLOLW\YDOXHFDQEHFDOFXODWHGE\XVLQJIROORZLQJHTXDWLRQ
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DQGDUHJLYHQLQ7DEOH 7KH61 UDWLRLV DOVRJLYHQLQ7DEOH7KHPHDQUHVSRQVHVLQWHUPVRIWKHLUXWLOLW\YDOXH
DUHFDOFXODWHGDQGJLYHQLQ7DEOH7KHPHDQYDOXHVRI61UDWLRDUHUHSRUWHGLQ7DEOH
7DEOH 2SWLPDOVHWWLQJVDQGYDOXHVRIWKHSURFHVVSDUDPHWHUVLQGLYLGXDOTXDOLW\FKDUDFWHULVWLFVRSWLPL]DWLRQ
4XDOLW\ 2SWLPDOVHWWLQJV 6LJQLILFDQWSURFHVV 3UHGLFWHGRSWLPDO
&KDUDFWHULVWLFV RISURFHVVSDUDPHWHUV SDUDPHWHUVFRQILGHQFH YDOXHRITXDOLW\
/HYHO FKDUDFWHULVWLFV
$[LDOIRUFH $ % & ' $%&' 1
5DGLDOIRUFH $ % & ' $%&' 1
0DLQ FXWWLQJIRUFH $ % & ' $%&' 1
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7KHILJXUHUHYHDOVWKDWWKHILUVWOHYHORIQRVHUDGLXVVHFRQGOHYHORIFXWWLQJVSHHGILUVWOHYHORIIHHGUDWH
DQG ILUVW OHYHORIGHSWKRIFXWZRXOG\LHOGEHVWSHUIRUPDQFH LQ WHUPVRIXWLOLW\YDOXHZLWKLQ WKH VHOHFWHG UDQJHRI
SDUDPHWHUV ,W LVFOHDU IURPWKH7DEOHWKDW IHHGUDWH &DQGGHSWKRIFXW'DIIHFW VLJQLILFDQWO\ WKHYDULDWLRQRI
XWLOLW\ YDOXH VLQFH WKHVH DUH VLJQLILFDQW LQ $129$ $OO WKH IRXU SURFHVV SDUDPHWHUV DUH VLJQLILFDQW 7KH SHUFHQW
FRQWULEXWLRQRISURFHVVSDUDPHWHUVLVIHHGUDWHGHSWKRIFXWFXWWLQJVSHHGDQGQRVH
UDGLXVLVFOHDUO\VKRZQE\WKH$129$WDEOHRIWKHXWLOLW\YDOXHUDZGDWD
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7DEOH0DLQHIIHFWVYDOXHRIWKHXWLOLW\YDOXHUDZGDWDFXWWLQJIRUFHVDQG055
/HYHO 1RVHUDGLXV$ &XWWLQJVSHHG% )HHGUDWH& 'HSWKRIFXW'
    
    
    
7KHRSWLPDOVHWWLQJRIWKHWXUQLQJSURFHVVSDUDPHWHUVIRUWKHPXOWLUHVSRQVHRSWLPL]DWLRQD[LDOIRUFHUDGLDOIRUFH
PDLQFXWWLQJIRUFHDQGPDWHULDOUHPRYDOUDWHRI(1VSULQJVWHHOWXUQHGSDUWVXVLQJFDUELGHLQVHUWVLV $ % & '
7DEOH $YHUDJH61UDWLRYDOXHVRIWKHUHVSRQVHV
/HYHO 1RVHUDGLXV$ &XWWLQJVSHHG% )HHGUDWH& 'HSWKRIFXW'
    
    
    
7DEOH$129$UDZGDWDFXWWLQJIRUFHVDQG055
6RXUFH '2) 66 9 ) UDWLR S FRQWULEXWLRQ
1RVHUDGLXV$      
&XWWLQJVSHHG%      
)HHGUDWH&      
'HSWKRIFXW'      
(UURU    
7RWDO  




7KHDYHUDJHYDOXHVRID[LDOIRUFHDW WKH ILUVW OHYHORIQRVHUDGLXV$VHFRQGOHYHORIFXWWLQJIRUFH%ILUVW
OHYHORIIHHGUDWH&DQGILUVWOHYHORIGHSWKRIFXW'DUH JLYHQLQ7DEOH7KHRYHUDOOPHDQRID[LDOIRUFHLV
17KHSUHGLFWHGPHDQRSWLPDOYDOXHRID[LDOIRUFHLV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7KH  FRQILGHQFH LQWHUYDO RI FRQILUPDWLRQ H[SHULPHQWV &,&(ZDV FDOFXODWHG E\ XVLQJ WKH IROORZLQJ HTXDWLRQ
>@
&,&(  ሺͳǡ ሻ ሾ ൅ ሿ 
:KHUH)Į  IH )UDWLRUHTXLUHGIRUĮĮ ULVN IH  HUURU'2)9H  HUURUYDULDQFH
1HII  HIIHFWLYHQRRI UHSOLFDWLRQ  ሾ ሿ
5 QXPEHURIUHSHWLWLRQVIRUFRQILUPDWLRQH[SHULPHQW1 WRWDOQXPEHURIH[SHULPHQWV
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)\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7KHFRQILGHQFHLQWHUYDORIFRQILUPDWLRQH[SHULPHQWZDVFDOFXODWHGE\XVLQJWKHIROORZLQJYDOXHVLQHTXDWLRQ






7KH DYHUDJHYDOXHVRIPDLQFXWWLQJIRUFHDW WKH ILUVW OHYHORIQRVHUDGLXV$ WKHVHFRQG OHYHORIFXWWLQJ
VSHHG%WKHILUVWOHYHORIIHHGUDWH&DQGWKHILUVWOHYHORIGHSWKRIFXW'DUHJLYHQ LQ7DEOH
7KHRYHUDOOPHDQRIPDLQFXWWLQJIRUFHLV16RWKHSUHGLFWHGPHDQRIPDLQFXWWLQJIRUFHLV
0&)  ҧ    ҧ     0&)  1
7KHSHUFHQWFRQILGHQFHLQWHUYDOIRUWKUHHFRQILUPDWLRQH[SHULPHQWVRIWKHSUHGLFWHGPHDQKDVEHHQFDOFXODWHG
XVLQJHTXDWLRQ7KHVSHFLILFYDOXHVDVUHTXLUHGLQHTXDWLRQDUH
IH  HUURU'2) 9H  1 5 )  
6R&,&(  
7KHSUHGLFWHGRSWLPDOUDQJHIRUDFRQILUPDWLRQUXQRIWKUHHH[SHULPHQWVRIPDLQFXWWLQJIRUFHLV
 0&) 1 
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0DWHULDOUHPRYDOUDWH




055 ҧ    ҧ     055  JVHF
7KHSHUFHQWFRQILGHQFHLQWHUYDOIRUWKUHHFRQILUPDWLRQH[SHULPHQWVRIWKHSUHGLFWHGPHDQKDVEHHQFDOFXODWHG
XVLQJ HTXDWLRQ














0HWKRG &KDUDFWHULVWLFV 2SWLPDOFRQGLWLRQ 2SWLPDOYDOXH
6LQJOHFKDUDFWHULVWLFVRSWLPL]DWLRQ $[LDOIRUFH)[ $%&' 1
5DGLDOIRUFH)\ $%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' 1
0DLQFXWWLQJ IRUFH)]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' 1
055 $%&' JVHF
0XOWLFKDUDFWHULVWLFVRSWLPL]DWLRQ$[LDOIRUFH5DGLDOIRUFH $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 $ VLPSOLILHG PRGHO EDVHG RQ 7DJXFKL¶V GHVLJQ DSSURDFK DQG XWLOLW\ FRQFHSW LV XVHG WR GHWHUPLQH WKH RSWLPDO
VHWWLQJVRISURFHVVSDUDPHWHUV IRUDPXOWLFKDUDFWHULVWLFVSURGXFW7KHPRGHO LVXVHG WRSUHGLFWRSWLPDOVHWWLQJV RI
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VHW SUHGLFWHGZLOO EH FORVHU WR WKH RSWLPDO VHW SUHGLFWHG IRU WKH VLQJOH TXDOLW\ FKDUDFWHULVWLFV ZKLFK LV KDYLQJ WKH
PD[LPXPZHLJKW
 7KH PRGHO FDQ XVHG IRU WKH DQ\ QXPEHU RI TXDOLW\ FKDUDFWHULVWLFV SURYLGHG SURSHU XWLOLW\ VFDOHV IRU WKH
FKDUDFWHULVWLFVDUHDYDLODEOHIURPWKHUHDOLVWLFGDWD
$FNQRZOHGJHPHQW
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